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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
manufacturing method for a multilayer ceramic 
electronic component, which can prevent the 
occurrence of defects in external appearance 
and structure in a debinding process. 108 
SOLUTION: A ceramic green sheet ICQ is 
made by molding ceramic slurry. An internal 
electrode 102 is made on the main surface of 
the ceramic green sheet 100 by giving 
conductive paste, and a step absorbing layer 
104 is made by giving ceramic paste. The 
mixing ratio of binder to ceramic in ceramic 
paste is made smaller than that of binder to 
ceramic in ceramic slurry so that the 

absorptivity of the internal electrode 102 and that of the step absorbing layer 104 in 
the debinding process may be roughly the same. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]A process of preparing ceramic slurry, conductive paste, and ceramic paste, 
respectively, a ceramic green sheet formed by fabricating said ceramic slurry. 
An internal electrode formed by giving said conductive paste selectively on the 
principal surface of said ceramic green sheet. 

A level difference absorption layer formed by giving said ceramic paste to a field in 
which it is on said principal surface of said ceramic green sheet, and said internal 
electrode is not formed so that a level difference by thickness of said internal 
electrode may be made lost substantially. 

So that it may be a manufacturing method of a laminated ceramic electronic 
component provided with the above and contraction of said internal electrode in 
said de binder process and said level difference absorption layer may become almost 
the same, The mixture ratio of a binder to ceramics in said ceramic paste was made 
smaller than the mixture ratio of a binder to ceramics in said ceramic slurry. 

[Claim 2] A manufacturing method of the laminated ceramic electronic component 
according to claim 1 whose ceramic body product concentration of said ceramic 
paste is 1,02 to 1.30 times the ceramic body product concentration of said ceramic 
slurry. 

[Claim 3] A manufacturing method of the laminated ceramic electronic component 
according to claim 1 or 2 with which the same polyacetals are used as a binder of 
said ceramic paste, and a binder of said ceramic slurry. 

[Claim 4] A manufacturing method of the laminated ceramic electronic component 



according to any one of claims 1 to 3 whose presentation of ceramics in said ceramic 
paste and ceramics in said ceramic slurry is equal. 

[Claim 5]A laminated ceramic electronic component manufactured by claim 1 
thru/or claim 4 with a manufacturing method of a laminated ceramic electronic 
component of a statement at either. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention]About a laminated ceramic electronic component and a 
manufacturing method for the same, especially this invention has an internal 
electrode between ceramic layers, for example, relates to laminated ceramic 
electronic components, such as a laminated ceramic capacitor, a laminated inductor, 
a laminated varistor, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization and a weight saving 
follow electronic equipment including mobile communications equipment, for 
example, a laminated ceramic electronic component is used as a circuit element. 
When such a laminated ceramic electronic component is a laminated ceramic 
capacitor, the demand of a miniaturization or shmming down, and large-scale -izing 
is increasing. Drawing 4 is an illustration figure showing an example of the 
conventional laminated ceramic capacitor used as the background of this invention. 
The laminated ceramic capacitor 1 shown in drawing 4 contains the capacitor 
element 2 of rectangular parallelepiped shape. The capacitor element 2 is arranged 
so that two or more internal electrodes 3 may overlap via the ceramic layer 4 which 
consists of dielectrics, and it is pulled out by both ends by turns. The exterior 
electrodes 5a and 5b are formed in the both ends of this capacitor element 2, 
respectively. One exterior electrodes 5a are connected to the internal electrode 3 in 
every other layer, and the exterior electrodes 5b of another side are connected to the 
remaining internal electrodes 3. 

[0003] When it is going to manufacture a laminated ceramic capacitor, typically, 
dielectric ceramic powder, an organic binder, a plasticizer, and an organic solvent 
are mixed, and ceramic slurry is produced. A ceramic green sheet is produced by 
fabricating this ceramic slurry on base materials, such as resin, so that it may 
become a sheet shaped. And this ceramic green sheet is dried. Next, an internal 
electrode is formed by having two or more patterns which separated the interval 
mutually on the principal surface of the above-mentioned dry ceramic green sheet, 



and screen-stencil giving conductive paste, and drying this. Next, after the ceramic 
green sheet 6 in which the internal electrode 7 was formed exfoliates from a base 
material and is cut by the suitable size, as a part is shown in drawing 5 . only 
predetermined number of sheets is accumulated. A raw layered product is produced 
by accumulating only number of sheets predetermined in the ceramic green sheet 
which does not form the internal electrode in the upper and lower sides of this 
accumulated thing. After this raw layered product is pressed in a laminating 
direction, it is cut by the size which should serve as a layered product chip for each 
laminated ceramic capacitor, and ranks second. After passing through the de binder 
process of escaping from a binder, from a layered product chip, the baking process 
which calcinates a layered product chip is given, and a laminated ceramic capacitor 
is completed by forming exterior electrodes in a layered product chip eventually. In 
such a laminated ceramic capacitor, in order to satisfy the demand to the 
miniaturization or slimming down, and large-scale-izing, it is necessary to attain 
multilayering of the ceramic green sheet 6 and the internal electrode 7, and 
lamination of the ceramic green sheet 6, However, between the portion in which the 
internal electrode 7 is located the more as a result of accumulation of each thickness 
of the internal electrode 7 the more above multilayering and lamination progress, 
and the portions which are not so, Or in the difference of the thickness between the 
portion arranged comparatively and the portion which is not so, the internal 
electrode 7 becomes more remarkable in a laminating direction. [ many ] Therefore, 
for example, as shown in drawing 6. about the appearance of the obtained layered 
product chip 8, the modification that on the other hand the principal surface serves 
as convex will arise. In the portion in which the internal electrode 7 is not located if 
modification as shown in drawing 6 has arisen in the layered product chip 8, or the 
portion in which only a small number of internal electrode 7 is arranged 
comparatively in the laminating direction. Since a comparatively big distortion is 
brought about in the case of [ like a press operator ] and the adhesion between the 
ceramic green sheets 6 is inferior, it is easy to generate structure defects, such as 
delamination and a minute crack, by the internal stress caused at the time of 
calcination. Modification of the layered product chip 8 as shown in drawing 6 may 
cause the result made to transform the internal electrode 7 undesirably, and a short 
defect may produce it by this. Such inconvenience is the cause of reducing the 
reliability of a laminated ceramic capacitor. 

[0004] In order to solve the above problems, as shown in drawing 7 , for example. To 
the field in which the internal electrode 7 on the ceramic green sheet 6 is not formed. 



Forming the level difference absorption layer 9 and making this level difference 
depending level difference absorption layer 9 and according to the thickness of the 
internal electrode 7 on the ceramic green sheet 6 lost substantially, For example, it 
is indicated by JP, 56-947 19, A, JF,3-74820,A, JP, 9- 106925, A, etc. As mentioned 
above, between the portion in which the internal electrode 7 is located when a raw 
layered product is produced, as by forming the level difference absorption layer 9 
shows a part to drawing 7, and the portions which are not so, The difference of the 
thickness between the portion in which many internal electrodes 7 are arranged 
comparatively in the laminating direction, and the portion which is not so stops or 
arising substantially. Therefore, as shown in drawing 8 , in the obtained layered 
product chip 8, it becomes difficult to produce undesirable modification as shown in 
drawing 6 . As a result, the reliability of the laminated ceramic capacitor which 
could make hard to produce problems, such as structure defects, such as 
delamination which was mentioned above, and a minute crack, and a short defect 
by modification of an internal electrode, and was obtained can be improved. 
[0005] 

[Problem(s) to be Solved by the Inventionlln the manufacturing method of the above 
laminated ceramic capacitors, between a ceramic green sheet and a level difference 
absorption layer, in order to coincide a degree of sintering as much as possible, it is 
a general view to attain communalization of each presentation. In JP, 9- 106925, A, 
the ceramic slurry for a ceramic green sheet, While producing by mixing dielectric 
ceramic powder, an organic binder, and the 1st lowboiling-point organic solvent and 
using this for shaping of a ceramic green sheet, After adding the 2nd organic solvent 
of a high boiling point and mixing from the boihng point of the 1st above-mentioned 
organic solvent to this ceramic slurry, producing the ceramic paste for a level 
difference absorption layer is indicated by heating and replacing the 1st 
low-boiling-point organic solvent by the 2nd organic solvent of a high boiling point. 
In this case, the quantity of the binder of ceramic paste becomes the same as the 
quantity of the binder of ceramic slurry For this reason, the shrinkage amount at 
the time of the de binder of an internal electrode unformed part in which ceramic 
paste is apphed or printed becomes large as compared with an internal electrode 
formation part, and causes generating of appearance structure defects, such as 
delamination, in a de binder process. The above problems exist also in the 
manufacturing method of other laminated ceramic electronic components, such as a 
laminated inductor and a laminated varistor. 

[0006] So, the main purpose of this invention is to provide the laminated ceramic 



electronic component manufactured by the manufacturing method and this 
manufacturing method of the laminated ceramic electronic component which can 
prevent generating of an appearance structure defect in a de binder process. 
[0007] 

[Means for Solving the Problem] A manufacturing method of a laminated ceramic 
electronic component concerning this invention, A process of preparing ceramic 
slurry, conductive paste, and ceramic paste, respectively, A ceramic green sheet 
formed by fabricating ceramic slurry, An internal electrode formed by giving 
conductive paste selectively on the principal surface of a ceramic green sheet, A 
process of forming a composite structure provided with a level difference absorption 
layer formed by giving ceramic paste to a field in which it is on the principal surface 
of a ceramic green sheet, and an internal electrode is not formed so that a level 
difference by thickness of an internal electrode may be made lost substantially, In a 
manufacturing method of a laminated ceramic electronic component provided with 
a process of forming a raw layered product by accumulating two or more composite 
structures, a de binder process of escaping from a raw layered product to a binder, 
and a process of calcinating a raw layered product. So that contraction of an 
internal electrode in a de binder process and a level difference absorption layer may 
become almost the same, It is a manufacturing method of a laminated ceramic 
electronic component making the mixture ratio of a binder to ceramics in ceramic 
paste smaller than the mixture ratio of a binder to ceramics in ceramic slurry. In 
this invention, the mixture ratio of a binder to ceramics in ceramic paste is made 
smaller than the mixture ratio of a binder to ceramics in ceramic slurry in order to 
prevent generating of appearance structure defects, such as delamination, in a de 
binder process. Thus, giving a difference to quantity of a binder of ceramic slurry 
and ceramic paste can realize a manufacturing process of ceramic slurry and 
ceramic paste easily by supposing that it is separate. It is preferred that ceramic 
body product concentration of ceramic paste is 1.02 to 1.30 times the ceramic body 
product concentration of ceramic slurry in a manufacturing method of a laminated 
ceramic electronic component concerning this invention. Here, ceramic body product 
concentration of ceramic paste means concentration of volume of ceramic powder as 
ceramics to volume of ceramic powder as ceramics, and a resinous principle in 
ceramic paste. Volume concentration of ceramics in ceramic slurry means 
concentration of volume of ceramic powder as ceramics to volume of ceramic powder 
as ceramics, and a resinous principle in ceramic slurry. Ceramic body product 
concentration of ceramic paste (hereafter, ceramics are used as paints and) It 



expresses with pigmernt volume concentration "(pigment volume concentration) 
PVC". A thing with preferred it being 1.02 to 1.30 times the PVC of ceramic slurry, 
PVC of ceramic paste by less than [ of PVC of a ceramic sheet ] 1.02. When 
delamination occurs by the difference in a shrinkage amount at the time of a de 
binder and PVC of ceramic paste exceeds 1.30 times of PVC of a ceramic sheet, it is 
for internal structure defects, such as delamination and a crack, to occur by 
disagreement of sintering contraction timing at the time of calcination. In a 
manufacturing method of a laminated ceramic electronic component concerning this 
invention, the same polyacetals are used as a binder of ceramic paste, and a binder 
of ceramic slurry, for example. These polyacetals have polyvinyl alcohol, a polyvinyl 
butyral, etc., for example. Thus, in addition to physical adhesion depended like a 
press operator, by using the same polyacetals as a binder of ceramic paste, and a 
binder of ceramic slurry, higher layer adhesion power is obtained by adhesion by 
counter diffusion of binders in a raw layered product. Thereby, peeling after cutting 
a raw layered product for a raw layered product chip does not occur. As for ceramics 
[ in / with a manufacturing method of a laminated ceramic electronic component 
concerning this invention / ceramic paste ], and ceramics in ceramic slurry, it is 
preferred that a presentation is equal. Thus, by making equal a presentation of 
ceramics in ceramic paste, and ceramics in ceramic slurry, higher layer adhesion 
power is obtained by adhesion by counter diffusion of ceramics in a raw layered 
product. A laminated ceramic electronic component concerning this invention is a 
laminated ceramic electronic component manufactured with a manufacturing 
method of a laminated ceramic electronic component concerning this invention. 
[0008]The above-mentioned purpose of this invention, the other purposes, the 
feature, and an advantage will become still clearer from detailed explanation of the 
following embodiments of the invention given with reference to drawings. 
[0009] 

[Embodiment of the Invention] Drawing 1 is an illustration figure showing an 
example of the laminated ceramic capacitor manufactured with the manufacturing 
method of the laminated ceramic capacitor concerning this invention. The 
laminated ceramic capacitor 10 shown in drawing 1 contains the capacitor element 
12 of rectangular parallelepiped shape. The capacitor element 12 is arranged so 
that two or more internal electrodes 14 may overlap via the ceramic layer 16 which 
consists of dielectrics, and it is pulled out by both ends by turns. The exterior 
electrodes 18a and 18b are formed in the both ends of this capacitor element 12, 
respectively. One exterior electrodes 18a are connected to the internal electrode 14 



in every other layer, and the exterior electrodes 18b of another side are connected to 
the remaining internal electrodes 14. 

[OOlOlNext, the manufacturing method of this laminated ceramic capacitor 10 is 
explained. 

[00 11] First, the ceramic paste for obtaining the conductive paste and the level 
difference absorption layer for obtaining the ceramic slurry for obtaining a ceramic 
green sheet and an internal electrode is prepared, respectively. 

[0012]In order to obtain a ceramic green sheet from above-mentioned ceramic slurry, 
for example, it was coated by silicone resin as a remover, etc., on a base material 
like polyester film, ceramic slurry is fabricated by a doctor blade method etc., and, 
subsequently is dried. In this case, the thickness of a ceramic green sheet shall be 
several micrometers, for example. 

[001 3] On the principal surface of a ceramic green sheet, an internal electrode is 
selectively formed so that it may be distributed over two or more places. An internal 
electrode gives conductive paste by screen-stencil etc., and is formed by drying this, 
for example. The internal electrode has predetermined thickness, respectively 
Therefore, on a ceramic green sheet, the level difference by the thickness of an 
internal electrode is brought about. 

[0014]Next, it is on the principal surface of a ceramic green sheet, and a level 
difference absorption layer is formed in the field in which the internal electrode is 
not formed so that the level difference by the thickness of the internal electrode 
mentioned above may be made lost substantially. A level difference absorption layer 
is formed by having a negative pattern of an internal electrode, printing or applying 
and giving the ceramic paste mentioned above, and, subsequently is dried. 
[00 15] After forming a level difference absorption layer, it may be made have formed 
the level difference absorption layer in above-mentioned explanation, after forming 
an internal electrode, but to form an internal electrode conversely. 
[0016]The composite structure 106 provided with the ceramic green sheet 100, the 
internal electrode 102, and the level difference absorption layer 104 on a base 
material as mentioned above is formed. Thus, two or more composite structures 106 
formed on the base material are prepared. 

[0017]Next, after these composite structures 106 exfoUate from a base material, it is 
cut by the suitable size and only predetermined number of sheets is accumulated. 
By accumulating the ceramic green sheet in which the internal electrode and the 
level difference absorption layer are not formed in the upper and lower sides of this 
accumulated thing, in that part, as shown in drawing 2. the raw layered product 



108 is produced. 

[00 18] After this raw layered product 108 is pressed in a laminating direction, it is 
cut by the size which should serve as the layered product chip 110 shown in drawing 
3_for each laminated ceramic capacitor. Subsequently, after the layered product chip 
110 passes through the de binder process of escaping from a binder, from the layered 
product chip 110, The baking process which calcinates the layered product chip 110 
at about 1200-1300 ** is given, and a multilayer capacitor is completed by forming 
exterior electrodes in the layered product chip 110 eventually. 

[00 19] (Example l) Ceramic slurry supplied dielectric-ceramic-powder 100 weight 
section, polyvinyl-butyral-resin 13 weight section as a binder, organic solvent 70 
low"boiling-point weight section, and plasticizer 3 weight section to the ball mill, 
performed wet blending for 20 hours, and adjusted. And to this ceramic slurry, the 
doctor blade method was applied and the 3-micrometer-thicli ceramic green sheet 
100 was fabricated on the base material. It is 80 ** and desiccation of the ceramic 
green sheet 100 was performed for 5 minutes. After ceramic paste mixed the 
dielectric-ceramic-powder 100 same weight section of a presentation as the 
dielectric ceramic powder used for ceramic slurry, organic binder 6 weight section, 
terpineol 100 weight section, and the amount part of additive agent duplexs, it was 
mixed well and adjusted with 3 rolls. Therefore, there is less quantity of a binder 
[ as opposed to the ceramics of ceramic paste at Example 1 ] 7 weight sections than 
the quantity of the binder to the ceramics of ceramic slurry. Viscosity control was 
performed after kneading the conductive powder which consists of an alloy of Ag 
and Pb, an organic binder, Ag metal resinate, and an organic solvent with 3 rolls as 
conductive paste. On the principal surface of the ceramic green sheet 100, the 
internal electrode 102 is formed with the thickness which is about 1.5 micrometers. 
The internal electrode 102 gives conductive paste by screen-stencil etc., and is 
formed by drying this, for example. The internal electrode 102 has predetermined 
thickness, respectively. Therefore, on the ceramic green sheet 100, the level 
difference by the thickness of the internal electrode 102 is brought about. Next, it is 
on the principal surface of the ceramic green sheet 100, and the level difference 
absorption layer 104 is formed in the field in which the internal electrode 102 is not 
formed so that the level difference by the thickness of the internal electrode 102 
mentioned above may be made lost substantially. The level difference absorption 
layer 104 is formed by having a negative pattern of the internal electrode 102, 
printing or applying and giving the ceramic paste mentioned above, and, 
subsequently is dried. The composite structure 106 in which the internal electrode 



102 and the level difference absorption layer 104 were formed on the ceramic green 
sheet 100 on the base material as mentioned above is formed. Thus, two or more 
composite structures 106 formed on the base material are prepared. After these 
composite structures 106 exfoliate from a base material, it is cut by the suitable size 
and only predetermined number of sheets is accumulated. The raw layered product 
108 is produced by accumulating the ceramic green sheet 100 in which the internal 
electrode 102 and the level difference absorption layer 104 are not formed in the 
upper and lower sides of the accumulated thing. After this raw layered product 108 
is pressed in a laminating direction, it is cut by the size which should serve as the 
layered product chip 110 for each laminated ceramic capacitor, 

[0020] (Comparative example l) The ceramic slurry of the comparative example 1 
used the same thing as the ceramic slurry of Example 1. After the boiling point 
added all [ TERUPI ] that is 220 ** to the above-mentioned ceramic slurry as 
ceramic paste, it heated at 60-90 ** for 24 hours, and the low-boihng-point organic 
solvent was evaporated. And in order to obtain predetermined viscosity, after 
adjusting the content of a terpineol, it mixed with 3 rolls and ceramic paste was 
obtained. That is, the quantity of the binder of a ceramic green sheet is the same as 
the quantity of the binder of ceramic paste. This ceramic paste was used and the 
raw layered product chip was obtained like Example 1. 

[002l]It prepared 100 raw layered product chips of Example 1 and the comparative 
example 1 at a time, respectively, and the appearance structure defect after 
performing a de binder at 400 ** into the atmosphere for 2 hours was observed with 
the optical microscope. The result checked that delamination had not occurred at all 
in Example 1 to 33-piece delamination having occurred according to the 
comparative example 1, 

[0022] (Example 2) It compares with Example 1 in Example 2, So that ceramic body 
product concentration PVC (volume xlOO/of PVC= ceramic powder (volume of the 
volume + resinous principle of ceramic powder)) of ceramic paste may become a 0.96 
to 1,50 times as much range as ceramic body product concentration PVC of ceramic 
slurry Dielectric ceramic powder, After mixing pol3^inyl butyral resin, a terpineol, 
and an additive agent, it mixed well with 3 rolls and desired ceramic paste was 
adjusted. Here, the ratio of PVC of ceramic paste and PVC of ceramic slurry is 
defined below as a PVC ratio. 

PVC ratio = the level difference absorption layer was formed using PVC, next these 
ceramic paste of PVC/ceramic slurry of ceramic paste, and the same raw layered 
product chip as Example 1 was produced. Each 100 layered product green chips 



were prepared, 400 ** and a 2"hour de binder were performed in the atmosphere, 
the appearance structure defect was observed with the optical microscope, after 
that, it calcinated at 1200-1300 ** for 4 hours, and cooled to the room temperature 
after that, and the appearance structure defect of the layered product chip was 
observed with the optical microscope. The section of the layered product chip 
without an appearance structure defect was ground, and the existence of the 
structure defect was investigated with the optical microscope. The result is shown 
in Table 1. 
[0023] 
[Table 1] 













1 


0. 96 


32/100 


42/1 oo 


78/100 


2 


0. 98 


17/100 


21/100 


33/100 


3 


1. 00 


5/100 


8/100 


12/100 


4 


1. 02 


0/100 


0/100 


0/1 oo 


5 


1. 06 


0/100 


0/100 


0/100 


6 


1. 10 


0/1 oo 


0/100 


0/100 


7 


1. 14 


0/100 


0/100 


0/100 


8 


1. 18 


0/100 


0/100 


0/100 


9 


1. 22 


0/100 


0/100 


0/1 oo 


10 


1. 26 


0/100 


0/100 


0/100 


11 


1. 30 


0/100 


0/100 


0/100 


12 


1. 34 


0/100 


0/100 


4/1 oo 


13 


1. 38 


0/100 


0/1 oo 


7/1 oo 


14 


1. 42 


0/100 


2/100 


12/100 


15 


1. 46 


0/100 


9/100 


28/100 


16 


1. 50 


0/100 


15/100 


53/100 



[0024]As shown in the sample numbers 1-3, in an appearance structure defect, a 
PVC ratio breaks out from the disagreement of the shrinkage amount at the time of 
a de binder to after a de binder by less than 1.02, and an after-calcination 
appearance structure defect and an after-calcination internal structure defect serve 
as a high incidence rate from the result of Table 1. If a PVC ratio exceeds 1.30 as 
shown in the sample numbers 12-16, Although the appearance structure defect 
after a de binder was not generated, it was checked that internal structure defects, 
such as an appearance structure defect and delamination, and a crack, occur after 
calcination by the disagreement of the sintering contraction timing at the time of 
calcination. 

[0025] (Example 3) Ceramic slurry supplied dielectric-ceramic-powder 100 weight 



section, polyvinyl-butyral-resin 13 weight section as a binder, organic solvent 70 
low-boiling-point weight section, and plasticizer 3 weight section to the ball mill, 
performed wet blending for 20 hours, and adjusted. And to this ceramic slurry, the 
doctor blade method was applied and the 3-micrometer-thick ceramic green sheet 
was fabricated on the base material. It is 80 ** and desiccation of the ceramic green 
sheet 100 was performed for 5 minutes. The dielectric-ceramic-powder 100 weight 
section of a presentation as the dielectric ceramic powder used for ceramic slurry 
with same ceramic paste, It mixed well and 3 roUs adjusted, after mixing 
polyvinyl-butyral-resin 8 weight section as a binder, terpineol 100 weight section, 
and the amount part of additive agent duplexs. Viscosity control was performed 
after kneading the conductive powder which consists of an alloy of Ag and Pd, an 
organic binder, Ag metal resinate, and an organic solvent with 3 rolls as conductive 
paste. On the principal surface of the ceramic green sheet 100, the internal 
electrode 102 is formed with the thickness which is about 1.5 micrometers. The 
internal electrode 102 gives conductive paste by screen-stencil etc., and is formed by 
drying this, for example. The internal electrode 102 has predetermined thickness, 
respectively. Therefore, on the ceramic green sheet 100, the level difference by the 
thickness of the internal electrode 102 is brought about. Next, it is on the principal 
surface of the ceramic green sheet 100, and the level difference absorption layer 104 
is formed in the field in which the internal electrode 102 is not formed so that the 
level difference by the thickness of the internal electrode 102 mentioned above may 
be made lost substantially. The level difference absorption layer 104 is formed by 
having a negative pattern of the internal electrode 102, printing or applying and 
giving the ceramic paste mentioned above, and, subsequently is dried. The 
composite structure 106 in which the internal electrode 102 and the level difference 
absorption layer 104 were formed on the ceramic green sheet 100 on the base 
material as mentioned above is formed. Thus, two or more composite structures 106 
formed on the base material are prepared. After these composite structures 106 
exfoliate from a base material, it is cut by the suitable size and only predetermined 
number of sheets is accumulated. The raw layered product 108 is produced by 
accumulating the ceramic green sheet 100 in which the internal electrode 102 and 
the level difference absorption layer 104 are not formed in the upper and lower sides 
of the accumulated thing. After this raw layered product 108 is pressed in a 
laminating direction at lOOOkg/cm^ and 80 **, it is cut by the size which should 
serve as the layered product chip 110 for each laminated ceramic capacitor. 
[0026](Comparative example 2) The ceramic slurry of the comparative example 2 



used the same thing as the ceramic slurry of Example 3. After ceramic paste mixed 
dielectricceramic-powder 100 weight section, ethyl cellulose resin 8 weight section 
as a binder, terpineol 100 weight section, and the amount part of additive agent 
duplexs, it was mixed well and adjusted with 3 rolls. This ceramic slurry and 
ceramic paste were used and the raw layered product chip was obtained like 
Example 3. 

[0027] The appearance structure defect of every 500 raw layered product chips 
obtained by Example 3 and the comparative example 2 was observed with the 
optical microscope. The result did not check the structure defect in Example 3, 
although 78 structure defects, such as peehng, were checked among 500 pieces in 
the comparative example 2. 

[0028]This invention is not limited to an above-mentioned example. 
[0029]For example, although the alloy of Ag and Pd is used for the metal powder of 
conductive paste in the above-mentioned example, in this invention, it does not 
restrict to it and other metal powders, such as Ag, Pd, Cu, and nickel, may be used, 
[0030]Although the above-mentioned example explained taking the case of the 
laminated ceramic capacitor, This invention can be applied to various laminated 
ceramic electronic components which have the structure allocated so that two or 
more internal electrodes might overlap via a ceramic layer in [ other than a 
laminated ceramic capacitor ] ceramic devices, such as a laminated varistor. 
[0031] 

[Effect of the Invention]By making less than the quantity of the binder of ceramic 
slurry used for a ceramic green sheet quantity of the binder of the ceramic paste 
used for a level difference absorption layer according to this invention. In a de 
binder process, the shrinkage amount of an internal electrode formation part and 
an internal electrode unformed part can be doubled, and generating of the 
appearance structure defect after a de binder can be prevented, according to this 
invention, by increasing PVC of ceramic paste 1.02 to 1.30 times of PVC of ceramic 
slurry, the shrinkage amount at the time of a de binder and the contraction timing 
at the time of calcination are doubled, and generating of the appearance structure 
defect at the time of calcination and an internal structure defect is prevented at the 
time of a de binder -- things can be carried out. According to this invention, by 
making the binder of ceramic paste, and the binder of ceramic slurry of the same 
kind, layer adhesion power can be raised and structure defect generating of a raw 
layered product chip can be prevented. According to this invention, by making equal 
a presentation with the ceramics in ceramic paste, and the ceramics in ceramic 



slurry, layer adhesion power can be raised and structure defect generating of a raw 
layered product chip can be prevented. By the above effect, the further small large 
scale-ization by thin- film -izing the dielectric layer of a laminated ceramic capacitor 
and an internal electrode is attained. 



[Brief Description of the Drawings] 

[Drawing li lt is an illustration figure showing an example of the laminated ceramic 
capacitor manufactured with the manufacturing method of the laminated ceramic 
capacitor concerning this invention. 

[Drawing 2l lt is a sectional view solution figure showing a part of example of the 
raw layered product formed in the manufacturing method of the laminated ceramic 
capacitor concerning this invention. 

[Drawing 3] It is an illustration figure showing an example of the layered product 
chip formed in the manufacturing method of the laminated ceramic capacitor 
concerning this invention. 

[Drawing 4] It is an illustration figure showing an example of the conventional 
laminated ceramic capacitor. 

[Drawing 5l lt is a sectional view solution figure showing a part of example of the 
raw layered product formed in the manufacturing method of the conventional 
laminated ceramic capacitor. 

[Drawing 6] It is an illustration figure showing an example of the layered product 
chip formed in the manufacturing method of the conventional laminated ceramic 
capacitor. 

[Drawing 7l lt is a sectional view solution figure showing a part of other examples of 
the raw layered product formed in the manufacturing method of the conventional 
laminated ceramic capacitor. 

[Drawing 8] lt is an illustration figure showing other examples of the layered 

product chip formed in the manufacturing method of the conventional laminated 

ceramic capacitor. 
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12 Ceramic device 

14 Internal electrode 

16 Ceramic layer 

18a and 18b Exterior electrodes 

100 Ceramic green sheet 



102 Internal electrode 

104 Level difference absorption layer 

106 Composite structure 

108 A raw layered product 

110 Layered product chip 
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